Mitochondrial myopathy and sideroblastic anemia (MLASA): missense mutation in the pseudouridine synthase 1 (PUS1) gene is associated with the loss of tRNA pseudouridylation.
A missense mutation in the PUS1 gene affecting a highly conserved amino acid has been associated with mitochondrial myopathy and sideroblastic anemia (MLASA), a rare autosomal recessive oxidative phosphorylation disorder. The PUS1 gene encodes the enzyme pseudouridine synthase 1 (Pus1p) that is known to pseudouridylate tRNAs in other species. Total RNA was isolated from lymphoblastoid cell lines established from patients, parents, unaffected siblings, and unrelated controls, and the tRNAs were assayed for the presence of pseudouridine (Psi) at the expected positions. Mitochondrial and cytoplasmic tRNAs from MLASA patients are lacking modification at sites normally modified by Pus1p, whereas tRNAs from controls, unaffected siblings, or parents all have Psi at these positions. In addition, there was no Pus1p activity in an extract made from a cell line derived from a patient with MLASA. Immunohistochemical staining of Pus1p in cell lines showed nuclear, cytoplasmic, and mitochondrial distribution of the protein, and there is no difference in staining between patients and unaffected family members. MLASA is thus associated with absent or greatly reduced tRNA pseudouridylation at specific sites, implicating this pathway in its molecular pathogenesis.